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Purpose: Early diagnostic work-up in patients with clinical symptoms of colorectal cancer (CRC) is important to achieve 
good treatment results. In this study, we investigated clinical symptoms when a diagnosis of CRC was made in patients 
who had a surgical resection, especially focusing on the relevance of constipation to CRC. 

Methods: The clinical symptoms of 17,415 CRC patients who had curative surgery from January 2010 to December 2012 
were collected from 24 training hospitals of surgery. 

Results: The number of symptomatic patients before the diagnosis of CRC was 11,085 (63.7%). Hematochezia or melena, 
abdominal pain, anemia, and constipation were more often found in female than male patients while bowel habit change 
was more common in male patients. Considering age, bowel habit change and hematochezia or melena were more com- 
mon in patients younger than 60. Anemia and constipation, however, were more common in patients older than 60. Ac- 
cording to the group classification based on age, patients older than 60 had experienced more constipation (P = 0.049). 
Moreover, patients with constipation tended to have a more advanced disease status (P < 0.001). 

Conclusion: In patients who had surgery due to CRC, bleeding, abdominal pain, bowel habit change and constipation 
were the most frequent symptoms before diagnosis. Although whether or not constipation is a cause of CRC is unclear, it 
is one of the important clinical symptoms that presents in patients with CRC, and patients with a symptom of constipa- 
tion tend to present with a more advanced CRC stage. 
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INTRODUCTION 

Colorectal cancer (CRC) is the third most common malignancy 
in the world [1]. In Korea, CRC is also ranked in third place for 
cancer incidence, and the incidence rate of CRC in Korea is in- 
creasing [2]. Early detection of CRC is important in terms of can- 
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cer-related mortality and good treatment results. It is easy to pre- 
dict that CRC-patients with clinical symptoms have more ad- 
vanced disease than asymptomatic patients. Because not everyone 
has an asymptomatic regular health check-up, clinical symptoms 
that may be indications of CRC may be helpful when people de- 
cide to go to the hospital. Such traditionally well-known clinical 
symptoms are bleeding (hematochezia or melena), loss of weight, 
abdominal pain, diarrhea, and constipation [3] . By observation, 
we found that patients with gastrointestinal bleeding, abdominal 
pain or anemia tended to visit the hospital more than the patients 
with constipation. In Korea, actually, many people tend to treat 
constipation with folk remedies. Thus, the risks of constipation, 
which might be a sign of CRC, may be overlooked, and some de- 
bate exists as to whether or not constipation should be considered 
a high risk factor for CRC. According to some reports, a positive 
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association between constipation and an increased risk for colon 
cancer was found [4, 5]. Other researchers, however, reported that 
long-term constipation did not raise the risk for colon and rectal 
cancers [6]. 

In this study, we investigated the clinical manifestations when a 
diagnosis of CRC was made in a patient who had a surgical resec- 
tion. Also, we especially focused on the relevance of constipation 
to CRC. 

METHODS 

In this study, the clinical symptoms of CRC patients who had cu- 
rative surgery from January 2010 to December 2012 were ana- 



Table 1. Patient characteristics (n=17,415) 



Characteristic 


No. (%) 


Age (yr) 


Mean 


62.2 


<30 


135 (0.8) 


31-40 


617(3.5) 


41-50 


2,073 (11.9) 


51-60 


4,640 (26.7) 


61-70 


5,283 (30.4) 


71-80 


3,885 (22.3) 


>80 


769 (4.4) 


(Missing) 


13(0.01) 


Sex 


Male 


10,522 (60.4) 


Female 


6,859 (39.4) 


(Missing) 


34 (0.2) 


Stage 


0 


250 (1 .4) 


I 4,146(23.8) 


II 4,647 (26.7) 


III 5,922 (34.0) 


IV 


2,006 (11.5) 


(Missing) 


444 (2.5) 


Symptom 


No 


6,330 (36.3) 


Yes 


1 1 ,085 (63.7) 


Bowel habit change 


3,348 (19.2) 


Hematochezia or melena 


5,428 (31.2) 


Abdominal pain 


3,761 (21 .6) 


Palpable mass 


350 (2.0) 


Anemia 


946 (5.4) 


Constipation 


2,609 (15.0) 


Weight loss 


1 ,381 (7.9) 


Abdominal distension 


502 (2.9) 



lyzed, retrospectively. Eight kinds of clinical symptoms were col- 
lected from 24 training hospitals of surgery (Appendix). Individ- 
ual patients often experienced several symptoms before the diag- 
nosis of CRC. 

A total of 17,145 patients from 24 hospitals were enrolled in this 
study. Then, basic information on the patients, such as age, sex, 
TNM stage, and clinical symptoms, such as bowel habit change, 
hematochezia or melena, abdominal pain, palpable mass, anemia, 
constipation, weight loss, and abdominal distension, were col- 
lected based on medical records. All data in this study were ana- 
lyzed using IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, USA). 
For the statistical analysis, a chi-square test was used, and signifi- 
cance was set at P < 0.05. 

RESULTS 

The average age of the patients was 62.2 years old. The fifties 
(26.7%) and the sixties (30.4%) were the majority decades in the 
patients of this study. The proportion of male patients (60.4%) 
was higher than that of female patients (39.4%). Among the pa- 



Table 2. Frequency of clinical symptoms according to sex (excluding 
missing data) 





Male 


Female 


P-value 


Bowel habit change 






0.006 


No 


8,425(80.1) 


5,608 (81 .8) 




Yes 


2,097 (19.9) 


1,251 (18.2) 




Hematochezia or melena 






<0.001 


No 


7,397 (70.3) 


4,564 (66.5) 




Yes 


3,125(29.7) 


2,295 (33.5) 




Abdominal pain 






<0.001 


No 


8,495 (80.7) 


5,131 (74.8) 




Yes 


2,027 (19.3) 


1 ,728 (25.2) 




Palpable mass 






0.056 


No 


10,328(98.2) 


6,704 (97.7) 




Yes 


194 (1.8) 


155 (2.3) 




Anemia 






<0.001 


No 


10,041 (95.4) 


6,395 (93.2) 




Yes 


481 (4.6) 


464 (6.8) 




Constipation 






<0.001 


No 


9,028 (85.8) 


5,745 (83.8) 




Yes 


1,494 (14.2) 


1,114(16.2) 




Weight loss 






0.096 


No 


9,657 (91 .8) 


6,343 (92.5) 




Yes 


865 (8.2) 


516(7.5) 




Abdominal distension 






0.934 


No 


10,219(97.1) 


6,660 (97.1) 




Yes 


303 (2.9) 


199 (2.9) 





Values are presented as number (%). 
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tients who were diagnosed with CRC, the number of symptom- 
atic patients was 11,085 (63.7%) (Table 1). 

Table 3. Frequency of clinical symptoms according to age (excluding 
missing data) 





Age <60 


Age >60 


P-value 


Bowel habit change 






<0.001 


No 


5,895 (79.2) 


8,121 (81.8) 




Yes 


1 ,545 (20.8) 


1,802 (18.2) 




Hematochezia or melena 






0.002 


No 


5,023 (67.5) 


6,923 (69.8) 




Yes 


2,417(32.5) 


3,000 (30.2) 




Abdominal pain 






0.178 


No 


5,797 (77.9) 


7,816(78.8) 




Yes 


1,643(22.1) 


2,107(21.2) 




Palpable mass 






0.207 


No 


7,302(98.1) 


9,712(97.9) 




Yes 


138 (1.9) 


211 (2.1) 




Anemia 






<0.001 


No 


7,123 (95.7) 


9,296 (93.7) 




Yes 


317(4.3) 


627 (6.3) 




Constipation 






0.025 


No 


6,376 (85.7) 


8,382 (84.5) 




Yes 


1,064 (14.3) 


1,541 (15.5) 




Weight loss 






0.07 


No 


6,818(91.6) 


9,168(92.4) 




Yes 


622 (8.4) 


755 (7.6) 




Abdominal distension 






0.191 


No 


7,240 (97.3) 


9,623 (97.0) 




Yes 


200 (2.7) 


300 (3.0) 





Values are presented as number (%). 

Table 6. Distribution of clinical symptoms in each TNM staging group 



Some differences in the incidences of symptoms existed between 
male and female patients. Hematochezia or melena, abdominal 
pain, anemia and constipation were more often found in female 
than male patients while bowel habit change was more common 
in male patients (Table 2). Considering age, bowel habit change 
and hematochezia or melena were more common in patients 
younger than 60. Anemia and constipation, however, were more 
common in the patients older than 60 (Table 3). 

This study especially focused on constipation. Thus, diverse 
analyses of constipation and other parameters were performed. 
According to the group classification based on age, patients older 
than 60 years experienced more constipation (P = 0.049), and pa- 
tients with constipation tended to have more advanced disease 
status (P < 0.001). In this study, we defined early stage as TNM 0 
and I and advanced stage as TNM II, III, and IV (Tables 4, 5). 

Further analyses between symptoms and stage were made (Table 
6). The number of patients with constipation gradually increased 
from stage I to stage IV Other symptoms, however, showed irreg- 
ular patterns. 



Table 4. Constipation rate according to age in symptomatic patients 





Constipation, n (%) 


Total 




No Yes 


Age <60 


3,641(77.4) 1,064(22.6) 


4,705 (100) 


Age >60 


4,825(75.8) 1,542(24.2) 


6,367 (100) 


Table 5. Stage distribution according to constipation 
old-age patients 


in symptomatic 




Stage, n (%) 


Total 


Constipation 


Early (0, 1) Advanced (II, III, IV) 


No 


867(18.2) 3,884(81.8) 


4,751 (100) 


Yes 


196(12.9) 1,329(87.1) 


1,525 (100) 



Clinical symptoms 






Stage, n (%) 






Stage 0 (n = 250) 


Stage I (n = 4,146) 


Stage II (n = 4,647) 


Stage III (n = 5,922) 


Stage IV (n = 2,006) 


No Symptom 


170 (68.0) 


2,304 (55.6) 


1 ,462 (31 .5) 


1 ,681 (28.4) 


443(22.1) 


Symptom 


80 (32.0) 


1 ,842 (44.4) 


3,185(68.5) 


4,241 (71.6) 


1 ,563 (77.9) 


Bowel habit change 


26 (32.5) 


578 (31 .4) 


976 (30.6) 


1 ,297 (30.6) 


456 (29.4) 


Hematochezia or melena 


42 (52.5) 


1,184(64.3) 


1 ,465 (46.0) 


2,095 (49.4) 


623 (39.9) 


Abdominal pain 


14(17.5) 


283 (15.4) 


1,159 (36.4) 


1 ,506 (35.5) 


722 (46.2) 


Palpable mass 


1 (1-3) 


49 (2.7) 


102 (3.2) 


127(3.0) 


63 (4.0) 


Anemia 


8(10.0) 


124(6.7) 


328 (10.3) 


350 (8.3) 


133 (8.5) 


Constipation 


21 (26.3) 


322 (17.5) 


671 (21.1) 


1,106 (26.1) 


460 (29.4) 


Weight loss 


9 (1 1 .3) 


185 (10.0) 


401 (12.6) 


483 (1 1 .4) 


296 (18.9) 


Abdominal distension 


1 (1.3) 


38 (2.1) 


146(4.6) 


193(4.6) 


117(7.5) 
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DISCUSSION 

Diagnosis of CRC as early as possible is beneficial, and the inci- 
dence of early diagnosis can be improved by early screening of 
patients with specific cancer-related symptoms [7]. A report of 
Chen et al. [8] showed that early detection and removal of a 
colorectal adenoma in symptomatic patients might decrease the 
incidence of CRC. 

CRC-related clinical symptoms are very diverse and include 
symptoms such as rectal bleeding, change in bowel habit (consti- 
pation or diarrhea), weight loss, abdominal pain, palpable mass 
and anemia [9]. In this study, we investigated symptoms that 
commonly present in patients with CRC in Korea. Alexiusdottir 
et al. [10] reported that right-sided tumors were associated with 
anemia and incidental diagnosis while left-sided tumors were as- 
sociated with visible blood in stools and changes in bowel habits. 
Unfortunately, we did not analyze the association between tumor 
location and symptoms in this study. Alexiusdottir et al. [10] also 
found that visible blood in stool was significantly associated with 
lower TNM stage whereas abdominal pain, and general and acute 
symptoms were associated with higher TNM stage. In this study, 
we observed similar results in terms of hematochezia or melena, 
abdominal pain and constipation (Table 6). With these results, we 
can state that patients with rectal bleeding come into the hospital 
relatively early, so early diagnosis of CRC can be made. Abdomi- 
nal pain, however, mostly appears at a late stage of CRC, so pa- 
tients presenting with the symptom of pain are usually diagnosed 
with an advanced stage of CRC. 

In terms of constipation, in October 2012, at the American Col- 
lege of Gastroenterology's 77th Annual Scientific Meeting in Las 
Vegas, a study, "Risk of developing CRC and benign neoplasm in 
patients with chronic constipation," investigated the prevalence 
and the incidence of CRC and benign neoplasms in a large-scale 
cohort. The study found that the risk of developing CRC was 1.78 
times higher for chronic constipation patients. That study also 
found an increasing incidence of constipation with increasing tu- 
mor stage. Constipation might be related to preoperative bowel 
obstruction. Some studies have reported that preoperative bowel 
obstruction might be an indicator of worse long-term prognosis 
in CRC [11]. In an article recently reported by Seoul National 
University Bundang Hospital, the association between constipa- 
tion severity and pathologic progression of rectal cancer was ana- 
lyzed, and preoperative constipation severity was found to be as- 
sociated with advanced pathologic stage and poor oncologic out- 
come in patients with rectal cancer [12]. 

In conclusion, through an investigation of the clinical symptoms 
in patients who had surgery due to CRC, we found that bleeding, 
abdominal pain, bowel habit change and constipation were the 
most frequent symptoms. CRC patients with bleeding tended to 
be in an early stage, and CRC patients with constipation tended to 
present with a more advanced stage. Although whether or not 



constipation is a cause of CRC is unclear, it is one of the important 
clinical symptoms that presents in patients with CRC. Thus, con- 
sultation with a colorectal specialist might be necessary when fe- 
male patients over 60 years of age experience a symptom of con- 
stipation. 
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Appendix. Medical institutes (listed by alphabetical order) 

Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea 
Chosun University School of Medicine, Gwangju, Korea 
Chungnam National University Hospital, Daejeon, Korea 
Eulji General Hospital, Seoul, Korea 

Gachon University Gil Medical Center, Gachon University of Medicine and Science, Incheon, Korea 
Hallym University Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Korea 
Incheon St. Mary's Hospital, The Catholic University of Korea College of Medicine, Incheon, Korea 
Inha University School of Medicine, Incheon, Korea 

Inje University Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea 
Konkuk University Medical Center, Konkuk University School of Medicine, Seoul, Korea 
Konyang University College of Medicine, Daejeon, Korea 

Korea Cancer Center Hospital, Korea Institute of Radiological & Medical Sciences, Seoul, Korea 
Korea University College of Medicine, Seoul, Korea 
National Cancer Center, Goyang, Korea 

Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea 

Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seongnam, Korea 

Seoul National University College of Medicine, Seoul, Korea 

Seoul St. Mary's Hospital, The Catholic University of Korea College of Medicine, Seoul, Korea 

Soonchunhyang University Bucheon Hospital, Soonchunhyang University College of Medicine, Bucheon, Korea 

Soonchunhyang University College of Medicine, Cheonan, Korea 

Yang Hospital, Seoul, Korea 

Yonsei University College of Medicine, Seoul, Korea 

Yonsei University Health System, Yonsei University College of Medicine, Seoul, Korea 
Yonsei University Wonju College of Medicine, Wonju, Korea 
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